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editorial

Comment

Lauren - the American Coatings Association {ACA) supports the comments submitted by Jay West
of the American Chemistry Council on the Northwest Green Chemistry’s draft report to the Spokane
River Regional Toxics Task Force on the potential regeneration of PCBs through the TiO2
manufacturing process. We agree that the Hu and Hornbuckle paper presents the most rigorous
analysis as compared to other data sources. This paper did not find PCBs in any of the inorganic
pigment samples tested and should be discussed and cited in the TIO2 paper. As we discussed,

please do not cite ACA in the TIO2 report. ok

Thank you for the opportunity to review Northwest Green Chemistry’s draft report to the Spokane
River Regional Toxics Task Force on the potential inadvertent generation of PCBs through the
chloride manufacturing process for Ti0,. We very much appreciate your active outreach to

TiO, manufacturers during your research, and we would like to submit the following comments and

questions on the draft: ok

1. Isit possible to obtain a copy of the study described in the first paragraph of page 127 We
respect that the source may wish to remain anonymous, but it would be useful to understand
several things. For example, how were the samples handled prior to analysis to protect them from
contamination? Did the samples come directly from a Ti0O, manufacturer, or were they possibly
repackaged by a distributor or another entity in the supply chain? If so, there could have been
significant opportunity for sample contamination, which would not be reflective of the product
when it emerges from the manufacturing process. Is it possible to add additional data and

information to put the reported numbers in context? OK

2. EPA Method 1668 was designed to extract/detect PCBs from environmental media and tissue
samples {“wastewater, surface water, soil, sediment, biosolids and tissue matrices”; U.5. EPA, April
2010, p. iii). Is a sample of pure TiO, sufficiently similar to “soil” such that 1668C is an appropriate
test? EPA allows for modifications, as long as the performance criteria specified in the methodology
are met. Also, information about the credentials and qualifications of the testing laboratory and
chain of custody of the samples was not evident from the paper, leading to questions about the

quality and validity of the test results. ok

3. Questions about handling prior to analysis is also a concern for the Ctistis (2016) paper cited
in the report. For exanmple, sample A, was acquired from a paint retailer in the Netherlands
(verftechnieken.nl). We can assume that there was at least one repackaging event, and the paper
provides no information concerning storage niedia, storage conditions, etc. The same could be true
for the samples from the scientific supply houses. Information about the primary source of the
pigments, sampling, handling, and possibility of prior contamination before reaching the lab would
be useful in determining whether the PCBs detected came from the TiO2 production process or

other sources. ok

status

Response

Hu and Hornbuckle report summary is added.

Thank you for finding the experts and setting up the calls.

| have requested the test reports but have not yet received them; Is it possible to obtain a
copy of the study described in the first paragraph of page 127 We respect that the source
miay wish to remain anonymous, but it would be useful to understand several things. For
example, how were the samples handled pnor to analysis to protect them from
contamination? Response: No speciai f g was done. We collected the sample for a
guick screen to check complisnce b gulaton, Did the samples come directly
from a TiO2 manufacturer, Response: Uirsctly fromn the marufacturers bag or were they
possibly repackaged by a distributor or another entity in the supply chain? If so, there could
have been significant opportunity for sample contamination, which would not be reflective of
the product when it emerges from the manufacturing process. Is it possible to add additional
data and information to put the reported numbers in context? Response: At the low

< &d, it is possible the sample picked up contamination during

was completed. The manufacty 50 reported that:

turer reporterj 2l songener slocd out as higher than the others. However,
mily, the tri-chiorinated congeners were identified at hinher levels foliowsd by the tatra-

The

This is true; There is also uncertainty about the nature of the pigment in the Hu and
Hornbuckle paper; There is no characterization of the pigment to determine how much of it is
actually TiO2; Revisions made to point out areas of uncertainty

Yes it would. This comment also applies to negative results in Hu and Hornbuckle where
there is no information on the pigment used. Was it a solid? Liquid? Pure substance?
Mixture? Uncertainty about chemical composition of pigments and handling in both the Ctistis
and Hu and Hornbuckle papers is addressed.
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4.  The publicly available supplementary table to the Hu and Hornbuckle (2010) paper cited in
Northwest Green Chemistry’s October 2018 report to the Task Force contains data on measured
PCBs from samples purchased at three different paint retailers. The authors found no PCBs in any of
the inorganic pigment samples. We think the Hu and Hornbuckle paper presents the most rigorous
analysis compared to other data sources and has the added benefit of assessing inadvertent PCB
content in a real-world consumer product that could be used in the watershed.

5. Figure 5 from Ctistis {2016) contains reaction steps that do not exist in industrial chloride
processes. For example, hvdrolysis of TiCl4 (step 2} is not used to produce pigment grade TiO2. At
steps 4 and beyond in the figure, certain reaction materials, energy inputs, and reaction pathways
are not found in the industrial chloride process for TiO2 production, making it implausible that
PCBs, PCDDs, or PCDFs would be formed in this manner.

6.  Regarding section 4.2 and the estimate of 576 pounds of inadvertent PCBs from chloride
process Ti02, the United States accounts for a little less than 15% of global TiO2 consumption,
which corresponds to 86 pounds of inadvertent PCBs for all uses in the U.S. The quantity would
decrease precipitously with greater spatial resolution. If one assumes the levels reported in the
Ctisis et al. (2016) are from the TiO2 manufacturing process, using those levels would result in even
lower numbers.

I FULE LIVA 15 10U UL GLeU diild DULWHU LW UHE THAU X UL CUTDUILCT PUULUCLS, UL ULSE Teuullg
the potential, if any, for inadvertent PCB contribution to the environment from the TiO2 in those
products. Paint and plastic industry products, which the draft report correctly references as the
largest uses of TiO2 pigment, typically contain 10% or less TiO2. Understanding the propensity of
inadvertent PCBs that might potentially exist to remain bound within the dried, cured paint and in
the article matrix itself (rather than leach to the environment) is also important. There is also the
possibility that components of paint, plastic, paper, and other products, other than white TiO2

[P T 923 SRS SR

ok

[P SR Y SR Foina

8.  The draft report “Spokane River Regional PMF Analysis: Blank Influence Analysis Conceptual
Scope of Work” that was prepared for the Task Force also contains useful information. The authors
say that “All of the various PMF models suggested that Aroclors are the dominant source of PCBs to
the Spokane River” and that PCB 11 is “responsible for a small fraction” (p.22). We searched the
report for mention of PCBs 206, 208, and 209, which the state’s PCB chemical action plan says are
associated with TiO2 (reference to a presentation by Rodenburg, 2012, original reference not
available). PCBs 206 and 208 were not detected in 80 or more of the samples taken and were

therefore not included in the analysis {p. 12}. The authors note a single model run where PCB 209
rac acenmofad sarith o cuite af athar PORe that tha anthnre doonat attributa to TS0 £ 10Y

ok

In conclusion, our members stand by their assertions that their manufacturing processes are not
conducive to inadvertent PCB production and, when also taking into account the jitems detailed

above, do not support the need for additional work. The most rigorous study (Hu and Hornbuckle ok
2010) shows no inadvertent PCBs associated with TiO2, and there are many questions about the

other lines of evidence.

The one thing I would ask you to look at though in the Hu and Hornbuckle paper. I think you said
on the Green Chemistry WG call that they tested a formulated product, so the results weren’t
directly applicable to your research question. I looked at the paper again, and they say that they
tested paint pigment, not paint. The pigment is the powder that’s added to the base. They also used
a method that is validated for dry particulates only, which confirms for me that they did not test
paint. I may be remembering inaccurately, but I thought I'd mention it.

ok

OK

Yes. Paper is now included. Interesting that there were no PCBs found in the ng/g level;
even with the unknown background of the materials and handling, there were no PCBs found
in the TiO2.

Clarifications made. The authors note that the reaction steps are for ultrafine TiO2 but that
they are relevant to pigmentary; the claim is re-reviewed and modified in the text.

Yes. However, the US primarily manufacturers and uses TiO2 from the chioride process;
while China primarily produces TiO2 from the sulphate process. Based on our discussions
with experts in the US (Chemours), most of the TiO2 used in the US is produced in the US.
Therefore a higher percentage of TiO2 used that is made with the chloride process is used in
the US

Added discussion of uncertainty regarding whether or not PCBs reach the river when they
are incorporated into products.

Product testing would better clarify the congeners present, if at all, in TiO2 powder

The question of whether or not PCBs can be and are formed at low levels in TiO2 using the
chioride process is a different question than whether or not more testing is warranted.

yes. Discussion of the results from the Hu and Hornbuckle paper are included in final
version; the nature and composition of the pigment is not described.
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1. Please use the attached slides in the description of the chloride process. Cristal would prefer

not to have their logo in the final report. They did not “genericize” the slides previously because

they thought they would only be background to the phone conversation, not an insertion into the ok
report.

2. Mark’s last name is Pomponi.

3. Doug’s last name is Herrmann {two r’s, two 1/’s).

With regards to Jay's question: If he is referring to the 2012 presentation material provided by Lisa
Rodenburg then I believe her conclusions stem from work that she has done in the Delaware River.
Here is a link to an article that has an explanation about congener profiles for Titanium Dioxide:

https://pubs.acs.org/doi/pdf/10.1021/es400375e ok

Hope this is helpful.

Thank you for the thoughtful paper. | have a few commnents, they are not substantial and hopefully
not too late.

As far as broad scale impacts, there are a number of ways the data can be looked at on a per capita
basis. Using population data, estimate can be made on how much is used/possibly in the Spokane
area. The question of how PCB would enter the river based on use is more nebulous and depend on
explicit assumptions, including river flows. One can potentially calculate a mass loading to the river
in the parts per quadrillion range. The point being, that I agree with the recommendation that
further testing would be worthwhile. A congener profile, which you can get with 1668C could help
identify if the pigment has a significant contribution to wastewater concentrations. Perhaps include
tha nrafile as a rerammendatinn an nage 1372

Other specific comments:
1) pg 3 -- "production may be a non-trivial contributor to emissions of inadvertent PCBs" Suggest

. k
changing the wording to "non-trivial source” of PCBs. °

2) pg 4, para L - "I'he goal of the 'asK Force 1s to develop a comprehensive pian... " The lask

Force completed this goal. I am wondering if referencing the Vision Statement is more appropriate
here. ok
The Regional Toxics Task Force will work collaboratively to characterize the

sonrrae nftaviee in tha Snakane River and identifu and imnlamant annranriate

3) pg. 9 The Spokane River also exceeds the water quality standards for dioxin (PCDDs) in a couple

of locations (https://fortress.wa.gov/ecy/approvedwqa/ApprovedSearch.aspx) -- Search 2,3,7-

TCDD and Spokane River. It appears from this paper that addressing this PCB source could also help ok
address a dioxin source.

4) pg 4, para 2 -- delete "developing performance-based limits" -- that is not a function of the Task
Force. ok

done; attached slides changed to those with no logo

thank you. Helpful in responding to Jay's comments

See edits to sections 4.3 and 5.0

reworded;

added; the other text came from the website which must be outdated

added to introduction; considered for discussion of Ctistis paper

deleted; this was taken from the SRRTTF website
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5) Wordsmithing comments
"sulphate” vs. "sulfate”: be consistent in the usage -- sulfate is the [UPAC term so probably
preferrable; British English is sulphate.
Pg 5 "burnt” should be "burned"” (the sentence is in the active tense?) ok
Pg 7 Table 1. Units? Metric tons?
Pg 12 para 4: "Based on our findings to date, we expect that very low levels will be found”
Perhaps this should be should be "levels in the parts per billion range” will be found?

it would be a very simaple matter to test pure Ti02 from the chloride manufacturing process using
EPA Method 1668 to settle this matter once and for all, so we could move onto other potential ok
sources of inadvertent PCBs if they are indeed not present

Your white paper is very good and raised excellent questions and thoughts about further research.

I know you focused on pigments, but wonder if a paragraph about other products that contain Ti0O2
would be appropriate. Health care products, colorings in food, and sunscreen in particular have
quite a bit of Ti02. © have a sunscreen that says itis 7.5% TiO2, for example and this stuff could be
washing off in showers, at beaches, lakes, rivers etc.

ok

comments on Draft: The Potential for Generating Inadvertent PCBs through Ti02 Manufacturing

Using the Chloride Process

Page 3

...Ti02 production may be a non-trivial contributor to emissions of inadvertent PCBs. ok
This statement needs some reference to why it would be considered non-trivial. 576 pound per

year for the entire planet seems small. How does it compare to other sources?

Page 4 first paragraph.
These pollutants exceed water quality standards in several segments of the river.
The regulation is for total PCB. Should it say “this pollutant exceeds”? ok

rage Lu
Expert claimed that because the TiO2 process is entirely inorganic,
Don’t they add coke which is carbon produced from the pyrolysis of coal? Seems like there would
be plenty of organic starting material there.
ok
Even if there was a low level of chlorinated biphenyl production and a high level of destruction,
since we are testing for compounds in the low part per billion high part per trillion level the
potential is high.

Thereis arecommendation for testing.

We should test both the chlorine based and sulfur based production processes. Make sure we know
which process was used in the production.

Have enough samples to make statistically valid conclusions.

Who is willing to pay for enough testing to make that happen?

ok

all recommendations accepted and edits made

testing is recommended to settle the issue

added

provided context

Sentence now reads PCBs exceed...

Agreed. Wouldn't the ore also contain organic matter? And it is possible to make organic
chemicals from inorganci reagents {Think Fischer Tropsch reaction) The extent to which
biphenyls can be made is a diffferent quesiton.

| agree that testing materials made via the sulphate process is a good idea. [t would serve
as a control. | will clarify what would be ideal wrt testing. The Task Force will need to decide
if further testing is warranted and if so, how it will be funded.
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